The improved organ maintenance of the human sebaceous gland: modeling in vitro the effects of epidermal growth factor, androgens, estrogens, 13-cis retinoic acid, and phenol red.
We have previously reported that human sebaceous glands can be maintained for up to 14 d as whole organs with full retention of the physiological rate and pattern of new cell formation, but we have also reported that the newly formed cells did not differentiate normally, causing a progressive loss of lipogenesis in vitro. We now show that this abnormal sebocyte differentiation was attributable to the presence of epidermal growth factor (EGF) and phenol red in our maintenance medium. In their absence, human sebaceous glands apparently retain in vivo rates of cell division and lipogenesis over 7 d of maintenance in addition to a retention of in situ morphology. This is reversible on the re-addition of 10 ng EGF/ml and 10 mg phenol red/ml. The addition of 600 pM 17 beta-estradiol results in a significant fall in the rate of lipogenesis over 7 d of maintenance, without affecting the rate of cell division. This effect is apparently due to abnormal differentiation of newly formed sebocytes. Neither 1 nM testosterone nor 1 nM dihydrotestosterone (DHT) has any effect on rates of cell division of lipogenesis over 7 d. In the presence of phenol red, however, 1 nM testosterone or 1 nM DHT cause a significant reduction in the rate of lipogenesis over 7 d of maintenance. One micromolar 13-cis retinoic acid caused a significant reduction in the rate of lipogenesis over 7 d in both the presence and absence of phenol red. These findings show that we can model the physiological effects of steroids, EGF, and 13-cis retinoic acid in vitro.